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(57) [Abstract] 

(There is an amendment. ) 

[Problems to be Solved by the Invention] 

In data transfer between system , is through disk drive or 
other storage device data transfer isdone, it has first-in, 
flrst-out mechanism and vis-a-vis disk drive which has 
interface of plural . 

[Means to Solve the Problems] 

storage device subsystem 3 has 2 interface 31 ,32, disc 33 is 
done only sequential access from each host grant . 

Namely when host 1 writes data to disc 33 once, if data of this 
said address is not read out from host 2, from host 1 in the this 
said address data rewriting in order for it not to be possible, 
itcontrols. 

Because of this, disc 33 it functions as FIFO . 
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[Claim(s)] 
[Claim l] 

interface in order to connect with first computer and second 
computer respectively and, 

storage means and, 

As data transfer between aforementioned interface and 
aforementioned storage means is controlled, storage device 
subsystem . which designates that it has control means which 
in parallel, accepts data writing to aforementioned storage 
means fromaforementioned first computer , and data reading 
of aforementioned storage means from aforementioned 
second computer operates aforementioned storage means , as 
flrst-in, first-out (FIFO ) mechanism to second computer from 
aforementioned first computer asfeature 

[Claim 2] 

In storage device subsystem which is stated in Claim l , 



storage device subsystem . which designates that it is 
something where theaforementioned control means , in 
parallel, accepts data writing to theaforementioned storage 
means from aforementioned second computer , and data 
reading ofaforementioned storage means from 
aforementioned first computer operates theaforementioned 
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storage means , as aforementioned first computer and first-in, 
first-out (FIFO ) mechanism between second computer as 
feature 

[Claim 3] 

In storage device subsystem which is stated in Claim I or 2, 

As for aforementioned control means , storage device 
subsystem . which designates that the access for 
aforementioned first computer or aforementioned storage 
means from second computer , is limited in sequential access 
as feature 

[Claim 4] 

In storage device subsystem which is stated in Claim 1 or 2, 

storage device subsystem . which designates that access to 
region which shows theaforementioned controller , exceeds 
actual capacity to aforementioned storage means from 
computer of aforementioned first and second vis-a-vis 
computer of theaforementioned first and second , capacity of 
aforementioned storage means incomparison with actual 
capacity as large capacity , is accepted as feature 

[Claim 5] 

In storage device subsystem which is stated in Claim 2 , 

As for aforementioned interface , including interface which 
accepts the data of count key data form and interface which 
accepts data of fixed length block type, 

As for aforementioned first computer , through interface 
which accepts the data of aforementioned count key data 
form , following access to theaforementioned storage means 
to count key data form , action, 

As for aforementioned second computer , through interface 
which accepts the data of aforementioned fixed length block 
type, following access to theaforementioned storage means to 
fixed length block system, action, 

As for aforementioned control device , aforementioned first 
computer occasionwhere aforementioned second computer 
reads out data of count key data form whichwas written 
vis-a-vis aforementioned storage means , as data of fixed 
length block type only of data portion reading out, or 
aforementioned second computer theoccasion where 
aforementioned first computer reads out data of the fixed 
length block type which was written vis-a-vis aforementioned 
storage means , It reads out as data of count key data form * 
storage device subsystem . which designatesthing as feature 
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[Claim 6] 



[flt*S 6] 

«riB*ij»ssi*. me« i *fci*«2a>ttjMi 

Specification 

[0001] 

[0002] 

[ft3fe(D&*B] 



n l r i* 

IEEE(Instituteo£ElectricalandElectronicsEngineers)802 
T?affi**irt^*Y— »*^KEthemet)3Wl6<«t)tL 

[0003] 
[0004] 



In storage device subsystem which is stated in Claim 2 or 5 , 



Recently, using personal computer and workstation or other 
miniature computer , "downsizing " which does business 
which is done until recently with mainframe is done actively. 

information of large scale compilation is done, to mainframe 
by business which is done from until recently, with 
mainframe information which the compilation is done 
disliking which access is done * is request evenfrom 
miniature computer . 

Until recently, IEEE 

(InstituteofEIectricalandElectronicsEngineers ) Ethernet 
(Ethernet ) which is stipulated with 802is widely used in 
regard to data transfer between computer system of 
plural . 



Furthermore forwarding rate of network being a low speed 
relatively becomes problem . 



[0004] 



As for aforementioned controller , computer of 
aforementioned 1 st or 2nd converting character code of data 
which is written vis-a-vis theaforementioned storage means 
converting character code occasion where computer of 
writing , or aforementioned 1 st or 2nd reads out data from 
theaforementioned storage means , as read out, storage device 
subsystem . which designates that itcontrols as feature 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards storage device subsystem which is used 
for information handling system etc,especially, it regards 
storage device subsystem which possesses interface which 
youfollow data form of plural . 

[0002] 

[Prior Art] 



[0003] 

[Problems to be Solved by the Invention] 

Ethernet , because it is adopted with various computer , is 
widelyused with data transfer between differing machine 
type , but because multiple computer isconnected in network , 
large scale data transfer between 2 computer is not desirable. 
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Lt*3fefrLTSItftlt. «fEEtt*«*. ffi 
Eft 1 OtUMIfc» 2 <DMM«£:<DfBa>fcA 
♦L*lBL(FIFO)««tLT«lffa?-&«*3l=Lr 

*>cfcl\> 



In addition, through disk drive which has interface of plural , 
itcan actualize data transfer by exchanging data between 
computer of plural , but, as for function which. Is necessary, for . 
data transfer between host it has not been provided to 
conventional disk drive . 

When there is a disk drive C which is shared to for example 
host A and host B, the host A writing data to disk drive C, as 
for host B you read the data of which location of disk drive C, 
whether it is good, because youcannot recognize, is through 
disk drive C data transfer is impossible . 

[0005] 

Changing into network which has been used for data transfer 
between the system until recently, storage device which is 
represented in disk drive itis through objective of this 
invention , it is to offer storage device subsystem which cando 
data transfer . 

In addition as for this invention, host A data that data 
whichwas written, according to of writing order of host A 
reads out the writing , host B appropriately vis-a-vis disk 
drive which has interface of the plural , *, it designates that 
storage device subsystem which has first-in, first-out 
mechanism (FIFO ) isoffered as objective . 

[0006] 

[Means to Solve the Problems] 

configuration of storage device subsystem in order to solve 
above-mentioned problem isshown below. 

storage device subsystem in this invention , interface and 
storage means in order to connect to first computer and 
second computer (Such as disc and semiconductor memory ) 
with, aforementioned interface and between storage means , 
has control device which controls data transfer . 

With controller , in parallel, it accepts data writing to 
theaforementioned storage means from aforementioned first 
computer , and data reading ofaforementioned storage means 
from aforementioned second computer it operates 
theaforementioned storage means , as first-in, first-out 
(FIFO ) mechanism to second computer from 
theaforementioned first computer . 

Furthermore, control means , in parallel, accepts as 
aforementioned first computer and first-in, first-out (FIFO ) 
mechanism between second computer to operate is possible 
data writing to aforementioned storage means from 
aforementioned second computer ,and data reading of 
aforementioned storage means from aforementioned first 
computer aforementioned storage means . 
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tCD&ott FIFO l&mtLTmftZ&ZtzftlZ 

*.tz\z% 2 <Dit»«*^<DteiS¥Jsi~*rf a 
fc«ti;m 2 ©ttn®*^ astern^ 

Sfe^ttffl^SUufflGIBII^RtfS 1 to**} 
4,^:#t^-< , X-j7lcMS.'S)«fc5lc-ri) 0 

■e-<D=i-7>K(SCSI irtJIfi. modesense 
[0008] 

£fc. « i ooi+jwi3W»#a**ft or. HB8 
fr&»*tts£*iri*fci*»&i::tt % a«r»*^*t 

S£&3Mxrt>fc:^i§^li. m 2 (DttJMftfr 
[0009] 



[0007] 

In order to operate as that kind of FIFO mechanism , through 
aforementioned interface , limits access* for storage means ^ 
from computer of 1 st or 2nd whichis connected, in only 
sequential writing , or sequential reading , continuing from 
the computer of namely, first and second vis-a-vis this said 
storage means , when writing or reading indication comes, 
writing address and reading address which are annexed to 
indication of eachone that should have tried become 
sequential . 

In addition, aforementioned storage means try control means , 
to be visible inlarge disc in comparison with actual disc 
capacity vis-a-vis computer of first and second . 

When command (In SCSI such as mode sense ) of capacity 
inquiry comes from for example first , second computer , 
storage device subsystem returns large capacity in comparison 
with capacity of storage means for example disk drive which 
our device has. 

Furthermore, when writing request comes actually, writing it 
does in sequential and when it becomes position where 
writing location exceeds the capacity of actual storage means , 
it returns to head of storage means , continues writing again 
from there. 

When in same way, sequential reading was done vis-a-vis 
storage means , when itbecomes location where read position 
exceeds capacity of storage means actually, returning to head 
of storage means , it continues reading again from there. 

By fact that it makes this way, it operates in comparison as 
storage means of large capacity with fact. 

[0008] 

In addition, first computer doing writing , when writing 
location to actual storage means returns to head , in past data 
where data which is written still when it is not read out, in past 
is written from the second computer until it reads out, from 
second computer does not do writing from first computer . 

When conversely, second computer does reading , when in 
disc read position data is not written from first computer , it 
does not read from second computer . 

Because of this, this storage device subsystem operates as 
first-in, first-out (FIFO ) mechanism between the first 
computer and second computer . 

[0009] 
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[0010] 

n^r-t fifo &mzmm-tZo 
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£ t A,tm&&7avt>tej£<DT—5i&m l ©ft 

-So 

fifo «S«E^HS-r§c<t^r^^o 

#J*l£ ASCII =J— Ft EBCDIC =1— K0)ffiS^ 
[0011] 

[0012] 



In addition, storage means , only writing being possible from 
first computer ,from aforementioned second computer only 
reading camouflages in thepossible volume r or only. reading,,., 
being possible from first computer , from second computer by 
fact that only writing camouflages in possible volume , That 
unjust access is not done in volume which operates as the 
FIFO mechanism it is good. 

[0010] 

Furthermore, interface of this storage device subsystem , 
actualizes FIFO function even withwhen interface which 
accepts data of count key data form and interface which 
accepts data of fixed length block type exist. 

first computer does access to storage device subsystem with 
count key data form , as for second computer following 
access to storage device subsystem to fixed length block 
system, assume that it does. 

That time, controller first computer reads out only data 
portion occasionwhere second computer reads out record of 
count key data form which was writtenvis-a-vis 
aforementioned storage means as data of fixed length block 
type, * ithas function. 

Or second computer case where first computer reads out data 
of fixed length block type which was written vis-a-vis storage 
means converting to data of count key data form , it reads out, 
* it can give function. 

Because of this, data form between different computer , FIFO 
function can beactualized. 

In addition, simultaneously with data conversion of count key 
data form and fixed length block system, also it is possible to 
add or other performance whichconverts character code 
conversion, for example ASCII code and EBCDIC code 
mutually. 

[0011] 

[Embodiment of the Invention] 

embodiment of this invention is explained below, making use 
of drawing . 

[0012] 

In Figure 1 , configuration example of computer system 
which relates to first embodiment of the this invention is 
shown. 

this computer system configuration is done from storage 
device subsystem 3 which is connected to the host 1 , host 2, 
and host 1 and host 2. 
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— ^^.^33, «flffij(%u 34, nm^m 

35. fc<fcl/IS£ffl:3>V— 36 A^ftl***!. 

•So 

[0014] 

&i>\ ifcXhaVlfa.— 5r l,2<!:iB«^a-9-^>^ 
$7x— *(IB£:KK£)£-rS. 

^uv^\tm7L\t 512 /Whfcif<DBSfiT? 

isafii*HSfi^p^©»s»ffi-r« 0 

[0015] 

36 *^A*£jKfc^lO£i:T^X* 33 

7VX^33(0&Ii]<tLTI*, 1 #ffla>-7 r /< 
-tl/OfcXh 1 *> «fctf 2 OH*fr6 

ttffl-csa^^/wxrcttfta^****. 

**T/WxioS:*a*fcli.*&lc*Xh 1 <h 
[0016] 

33 *< fifo -x/ WxicH5£S*i/=a^ 
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-r>^x— a 31 fc«fctf*r>*:7x— * 

32 *< SCSI -f>^x— X<0if£\ 1 fccfc 

tfn^h 2 A^Etsse^vx^A 3 ic^l 

T modesense a V>K^dB"Ti:. S»3&<iB*P**l 

-So 

T-fX* 33 *>< FIFO TT/\VXlZlS^$tLfca^ 



[0013] 

storage device subsystem 3 configuration is done from 
memory 34, control device 35, for-ihterfiioer32J drsC'SJ* ' • ' 
control and the console 36 for setting which are connected 
with interface 31 , host 2 which isconnected with host 1. 

disc 33 can also exist plural . 
[0014] 

Furthermore, interface of host computer 1, 2 and storage 
device subsystem 3 does here fixed length interface (fixed 
length form ) with. 

With fixed length form , as for each data it is housed in region 
which iscalled block . 

Each block is for example 512byte or other fixed length . 

block number (Below, you call LBA ) with appointing 
transfer length, access it does ineach block . 

Transfer length appoints quantity of fixed length block . 

[0015] 

storage device subsystem 3 has function which changes role 
of disc 33 according to indication which is inputted from 
console 36 forsetting. 

As role of disc 33, when it becomes device of host 
1 dedicated ,when it becomes device of host 2dedicated , and 
there are times when itbecomes joint ownership device which 
can be used from both of host 1 and host 2. 

When it becomes joint ownership device , furthermore it 
becomes also FIFO device which can be used for data transfer 
between host 1 and the host 2. 

[0016] 

When disc 33 is set to FIFO device , being attached, you 
explain. 

It is visible quite as large disc where with FIFO device , when 
yousaw from host , capacity of actual disc 33 is exceeded. 

When for example interface 31 and interface 32 are SCSI 
interface , when mode sense command is put outfrom host 1 
and host 2 vis-a-vis storage device subsystem 3, capacity 
isreturned. 

When disc 33 is set to FIFO device , value which shows large 
capacity in comparison with actual capacity of disc 33 is 
returned. 



Page 10 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2000163246A 



2000-6-16 



-c^xhirii-r^aL ^fciiiBitsa^vx 

fA 3 ®]T**Xh#*i5lLfr7 KUX£-«J«g 

L, fi]«L*:^-*£:>-y>^;ui::7^-tzx 
oiNrift^Lrt><o 

£fc . FIFO TV X 33 icStT 6^ S^T^-tX 
£l»Cfc#>. *Xh 1 *^i*#£^#ffi-e*x 
h 2 **&l4»^tt8L*M!f::"r«. fc<SlM**Xh 
1 ^^fi^*LHfflT^Xh2^P>li*#^ 

[0017] 

B 2 X\ MfPffl^U 34 IZOlNTUiBJ-r^o 



«WB«'J 34 FIFO^/^-fXfflOT 1 — ^ 

40 £ ^ ;u 40 lzi£& lba fcS* jfc 

41 £ffi*rT<& LBA I*. TfrXhTb^ 
tVx^7 33 £*R<DM.fcy*:fc#«i:S*<D7 ff 
-fX^tLTM/cii^(DLBAT*(*^<. Hfg^T 
*X^7 33 ±0) LBA 

LBA ©7KU>Ma«fZ*#&^J&<**£. 
-X— 40 <7>K LBA 41 £ 1 

^LT.SiJCDTftXhrt^^CD LBA (DTKUXCD 

41 ^ oicg-r 0 

tt*J.***0)»l8T?tt LBA mVL\Z7?#& 
[0018] 
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In addition, it makes only sequential access possible from 
host , the discontinuous access is not possible. 

access does not become, if it is not'executetf by*aWhrcans ' 
from the head , after that is necessary access to be done in 
sequence . 

As mount because of this , when command which comes from 
the host is discontinuous access , method of returning to host 
as thefailure of treatment. Or address which host appoints on 
storage device subsystem 3 side is altogetherignored, data 
which arrives method which access is done ispossible in 
sequential . 

Below, with this embodiment in case of mount of the latter 
being attached,you explain. 

In addition, in order to prevent unjust access for FIFO device 
33, from host 1 with writing dedicated from host 2 it makes 
read-only , or from host 1 with read-only there is also a 
function which is made the writing dedicated from host 2. 

[0017] 

With Figure 2 , you explain concerning memory 34 for 
control. 

In memory 34 for control, flag 41 which corresponds to each 
LBA ispossessed in said table 40 with table 40 of FIFO 
device use . 

Furthermore, LBA which possesses flag 41 is not LBA 
whenyou saw disc 33 in comparison with actual capacity as 
disc of thelarge capacity from host is LBA on actual disc 33. 

When writing comes to address location of a certain LBA, 
flag 41 whichcorresponds to said LBA of table 40 is set to 1 . 

When and, content of address of LBA reads out from another 
host , said flag 41 of table 40 is reset to 0. 

Furthermore, with this embodiment it has flag in LBAunit , 
but otherthan that and it is good to block unit of plurality with 
system which is managed with flag . 

[0018] 

Furthermore, read address table 42 and write address table 43 
are possessed in memory 34 forcontrol. 

initial value is 0 respectively. 

read address table 42 when reading doing from FIFO device 
33, shows reading start LBA, write address table 43 when 
writing doing in FIFO device 33, shows writing start LBA. 



Page 1 1 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2000163246A 



2000-6-16 



33 \zmz&fr? ztzomz&frmft lba £ 

C*l£><D LBA ^ *XH&>t>7VX2 33 
^(DLBAT*(i^<. II®<DtVX^33±<DLBA 

[0019] 

g| 3 (D^P— T*— h£ #J8LT % FIFO "T/ WX 
*t\ FIFO ?'U*lz*i'?$>9£2<fr&&ZfWt 

^tBL^Mife-T^HrKZ.FIFO TvWXCDfcjja 

<b£*r3o 

*g»Hb-CM*. ttftftlt 35 *<MffM%U 34 <D n 
^hTTux^— 43. fc«MPJ— KTK 

33 e«*»^*iri^ft^«»*#*. 
tnmitit* ksjh=i>v— ;u 36 fifo tv< 

&*D*Hb/H0>=i <r>KS fifo ir/U*lzm?ZL 

[0020] 

35 tt^hTKUX^r— 43 $lt,t^ 

^^usE-rs lba ioi) 0 

*|C* -t(D LBA fc»j£-rft^9^ 41 (DP*3§£ 
MU0 a^dA^x^-r&cx^v:? 102. 

103) o 

0 0>ii^lC(i^(D LBA (Dtt«fr##a^*L 
TiSl^l^-£f£frb. *OXf-^ 104 ic 

itt?o 
So 

Xf7^ 104 T'li^-f V=r—ttntk LBA 

&**xt-^ 105 -eii^iHis^&A^caia 

LBA (Cj^JS-r^— ^^U 40 PMD7=p<f 41 £ 1 
X^v^ 106 -CIS^h7KLX3rr--:?;U 43 |C 1 

lba *<fVx^ 33 o)g^^p^iaia±ic^ 

£ 0 107. 108) o 

ctiic^y. tVx^ 33 p^commyov^vm 

Z&A,tzm$s &<Dm2&*> LBA I* 0. ttfr 



Either these LBA, are not LBA whfcrt •yowsaw-diSC r 3& i • • 
incomparison with actual capacity as disc of large capacity 
from the host are LBA on actual disc 33. 

[0019] 

Referring to flowchart of Figure 3 , you explain concerning 
theoperation of storage device subsystem 3 when writing for 
FIFO device comes. 

First, before starting writing and reading for FIFO device , the 
initialization of FIFO device is done. 

With initialization , control device 35 state which is not 
written on disk drive 33 at all with content , write address 
table 43, of control memory 34 and content of read address 
table 42 as all 0, is made. 

initialization , it puts out instruction of initialization from 
console 36 forsetting vis-a-vis FIFO device , or it does by fact 
that command for initialization is put out to FIFO device from 
host . 

[0020] 

When writing request from host comes, control device 35 
looking at the write address table 43, decides LBA which 
executes writing (step 101 ). 

Next, you refer to content of flag 41 which corresponds to the 
LBA, whether or not 0 check you do, (step 102, 103 ). 

In case of 0 therefore notion that where, it is good to location 
of LBA doing writing , it advances to following step 104. 

When said flag 1 is, until it becomes 0, it continues to wait 

With step 1 04 write data in object LBA with writing , step 
105 flag 41 inside table 40 which corresponds to this said 
LBA which this time was writtenis designated as 1. 

With step 106 1 it adds to write address table 43. 

When LBA which is stated in write address table 43 is above 
quantity of maximum block of disc 33, content of write 
address table 43 is reset to 0, (step 107, 108 ). 

Because of this, when you wrote to final block inside disc 33, 
thefollowing writing LBA 0, namely becomes head of disc 
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*>7VX^ 33 (DftmttZ&o 
[0021] 

mm^mv-ztzs^j* 3 ommz-oi^x. m 4 

[0022] 

SB 35 l*U— KTKUXt— 42 £ JITS^ 

aiL^ma) lba *ft£-r«(*T^ 201)0 

^ic^r— 40 f*J(DK^fciiL*f#. LBA (DZ^y 
9 41 **BBU 1 fr£ofr**v$-?i>(*TVZf 
202. 203) o 

204 fCiito 

0 om^izit 1 rc^s^ -e^^it^o 

XiP^ 204 X'IZZiML LBA (D^P^^ S^tB 
Ls X^r^ 205 ^li^EEl^tiiLfc LBA left 

JS-T£rf— 40 Pxoy^tf 41 £ 0 f:rr3 0 

X^;/:? 206 T?'J — ^ 42 |C 1 Jo 

%U U— KTKUXx— 42 icIEtteFttTl* 
4 LBA j^tVX^ 33 o>ft*:f □?£&£Ltl=4: 
ofcS^ICte'J— KTKUXt— ^iU 42 <7)rt§ 
£ o izM-Tcx^r^ 207. ^f*;? 208) o 

ctiiccty. tVx^ 33 ft<Dm.m?nv<? : £X'm 

ft&Ltzm&. *(D»*HBL LBA I* 0. -T«f*> 
%x-fX* 33 0>5fcS<t£:£ o 

[0023] 

6L±0>IME£. #]*l£*Xh 1 * 
Xh 2 T»l*»^ajL*fT5J:3lwjHT-r*t.^ 
Xh 2 te/fcXh 1 ft=r<CM 33 IC«%&A,/£|*3 

£fc. 0U;Ll£*Xh 1 J&^tVX^ 33 ±<D^H« 

»f C#*K**«* *#a^Wf C^r— ^JU 40 £# 
mL7=7?4\ $TJiV<7-t&ZtX\ *Xh 2 

*fflfr&»#&**frl\ *Xh 2 ttx-rx* 33 

a>*««*BE***3*t^-f 33 

Z tilery s tVx? 33 14 FIFO(5fc AtlSfctH L«ft 



33. 

[0021] 

When next, reading request from host comes, referring to 
flowchart of Figure 4 concerning operation of storage device 
subsystem 3, you explain. 

[0022] 

When reading demand for block comes first, control device 
35 looking at the read address table 42, decides LBA of 
reading object (step 201 ). 

You refer to flag 41 of reading object LBA inside table 40 
next, whether ornot 1 check you do, (step 202, 203 ). 

In case of 1 therefore notion that where, it is data which 
itshould read out in block of LBA it advances to following 
step 204. 

In case of 0 until it becomes 1, it continues to wait. 

With step 204 block of object LBA with reading , step 205 
this time the reading is flag 41 inside table 40 which 
corresponds to LBA isdesignated as 0. 

1 it adds to read address table 42 with step 206. 



When LBA which is stated in read address table 42 is above 
quantity of maximum block of disc 33 content of read address 
table 42 is reset to 0, (step 207, step 208 ). 

Because of this, reading it is to final block inside disc 33 
when,following reading LBA 0, namely becomes head of disc 
33. 

[0023] 

Operation above, in order with for example host 1 with 
writing , host 2 to do the reading , when it executes, as for 
host 2 to read out from head in order it is possible content 
which host 1 wrote to disc 33. 

In addition, when data is written to entire region on disc 33 
from for example host 1, following writing location is moved 
to head , but table 40 isreferred to before writing and by fact 
that check it does flag 41, writing host 2 still reading * 
concerning address which is not can be controled. 



When reading of host 2 completes, host 1 does writing 
againfrom head , when entire region of disc 33 is read 
through, startsreading host 2 from head of disc 33. 

Because of this, disc 33 operates FIFO (first-in, first-out 
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fi|:First In First Out),fcLTSlfE-f 6 0 

#i*ffl]jt-e#. fifo turli^-r^. 

[0024] 

[0025] 
[0026] 

T*Xh l <t*Xh2 l=&Hft&h.«BttSB1*-7 
■>XfA 3 A^&j££*t-5„ 

[0027] 

E«8t*^XfA3 14, *Xh 1 

CKD X 1031. *Xh 2 <h&j5jW6@ 

Sfi-fV^i-?. 1032. ^r-fX^ 33. *fl$>ffl* 

^E'J 34. #|#pgs 35. fiWSSfflay;-^ 
tVx? 33 i*isa#«-r*ci:t,-e^^„ 

[0028] 

#^p-v?(*. mfut 512 / w 

&Z?Uy5\Zl*?nytm^ LBA t|£i£fi£fg 
[0029] 

-Jj. CKD^St?!*. V'J>^#-^(CC). 
S^-(HH). fc<fct;U=l-»K#-§-(R)^fgSLrU 



mechanism rFirst In First Out ) as. 

Case it is quick in comparison with writing from host 1 
conversely reading from host 2, be able*to control reading * 
request from host 2 to region where host 1 still does notwrite, 
it operates as FIFO . 

[0024] 

With above-mentioned embodiment , disc was used for 
writing and reading from host , but data which was written 
from onone hand host , until it reads out, from host of other if 
itis retained, to be good, storage device of large capacity does 
not need. 

Because of that, using semiconductor memory which is used 
in place of disc ,with cache memory etc, it is a realizable . 



[0025] 

Next, second embodiment of this invention is explained. 
[0026] 

In Figure 5 , configuration example of computer system 
which relates to second embodiment of the this invention is 
shown. 

this computer system configuration is done from storage 
device subsystem 3 which is connected to the host 1, host 2, 
and host 1 and host 2. 

[0027] 

storage device subsystem 3 configuration is done from 
memory 34, control device 35, for fixed length interface 1032, 
disc 33, control and the console 36 for setting which are 
connected with CKDinterface 1031, host 2 which isconnected 
with host 1 . 

disc 33 can also exist plural . 
[0028] 

With fixed length form which is used with first embodiment 
which descriptionabove is done, as for each data it is housed 
in region which iscalled block . 

Each block is for example 5 12byte or other fixed length . 

Appointing block number LBA and transfer length to each 
block , access itdoes. 

Transfer length appoints quantity of fixed length block . 
[0029] 

On one hand, with CKDform , cylinder number (CC ), head 
number (HH ), andappointing record number (R ), access it 
does in record . 
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■T*$*h>SU3— CCHHR tVftf. 
KUX£ CCHH tW&o 

CKD ^SCC?li. *^>hgP(JilT. C SltWS). 

•Wit)? i O0)U=J— K*»SW*. 

C SPUI* CCHHR K SM3<fctf D SP(D^^A< 

[0030] 

36 A^A*$*tfcfi^lCC5CT ; r'rX^ 33 CDS 
33 (DSflliLTI*. @Sff-5S^ 

Srt-r-SSSgT -rx^rrfcaif^ ckd * 
^ftJfl-T* ckd TVx-XrfcaJi^ ^Ltf 

© FIFO TV „ 

FIFO TvWXICfc-SJg^te* CKD -f>*7x— 
X 1031 <t@^fi'T>^7x— X 1032 Xp&tpftj^ 

[0031] 

@ 6A CKD TVx^gBI-fciT&l- 

=yv<7±(D^f— 5»&B£;fU HI 6B ti CKD JF2 

iassst— s^iticftaia^&fflu ckd 

^-rX^LTiftfTf £>S^ CKD ^iCCDT— 

'So 

[0032] 

0 6A (D HA(51)[i/t^— ATKUX-C. h^i/SKD 

R0C(52)lib=]— KO (D^^hSS. R0D(53)I*U 
=1— K 0 0)ir— *&X\ ^CfCliZL— ^(i 



minimum unit of access is record . 

Below, record address which is displayed with cylinder 
number , head number , record nurnbferis caHetf trie CTCMHR^ 
address of track which is displayed with cylinder number , 
head number iscalled CCHH. 

With CKDform , count section (Below, it calls C part ), key 
part (Below, it calls K section), record of the one is formed 
with data part (Below, it calls D part ). 

CCHHR and K section and length of D part enter in C part , it 
is a normally fixed length . 

K section and D part with variable length , have length 
whichwas inscribed to C part . 

record getting together plural , track of one isformed, but as 
for length of track because of fixed length , the length of each 
record in case of different , as for quantity of record which 
enters into 1 track with respective track different . 

[0030] 

storage device subsystem 3 has function which changes role 
of disc 33 according to indication which is inputted from 
console 36 forsetting. 

As role of disc 33, when it becomes fixed length disc which 
houses the fixed length data , when it becomes CKDdisc 
which houses CKDdata , and there aretimes when it becomes 
FIFO device for data transfer . 

When it becomes FIFO device , access it is possible from both 
from CKDinterface 1031 and fixed length interface 1032. 

When disc 33 plural it exists, function can be set from console 
36 for setting that concerning respectively. 

[0031] 

As for Figure 6 A data arrangement on track in general 
CKDdisk drive is shown,Figure 6B shows data form when 
data of CKDform is housed in the storage device subsystem 3 
of this embodiment . 

In this embodiment , disc 33 uses those which you follow 
fixed length data form to the physical , when it operates as 
CKDdisc , converting data of the CKDform to fixed length 
data form , has housed. 

[0032] 

HA (51) of Figure 6A with home address , shows state etc of 
the track . 

As for ROC (52) count section of record 0, as for ROD (53) 
with data part of record 0, as for user data it is not 
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RIC(54).RlD(55)li^-tl^+tUzi— K 1 (DM 
[0033] 

mm&w-y-ztzs^Tj* 3 xit^^vtco 

HA(51). R0C(52). R0D(53)£»J$li£l::£i:#)T 
tefftU SSfif^^x-X 33 £:frLTI*. 
HA(51). R0C(52). ROD^teM^-fcl^cfc^ICL 

ffitf^Str^vX^A 3 \Z CKD -f>£^L— X 
1031 ^^>*^^<*^ii^(C(i.$i]^lga 
35 (Ccfcy, @ 6B CD«feaiC#Uzi— KG) C SP. D 

>TX^ 33 IctefcJjLTlKo 

uzi-K£u=i— KCOBlteffiefrUB 6B 
(DflJ-CI* LBA2(62)(7>U=3— K 1 CD*lis5lZ^^ 
U=J— K 2 I* LBA3(63)fr£>JS£ 

So 

[0034] 

-x>rX^33 # FIFO TV WXC:|S££*lfc 
FIFO -T/Wxr-li. ^to^ftfe^MXtf)^— $ 
0fl*.f£ CKD -f >£^x— X 1031 A^OT^-teX 

fifo T'Uz.tLx&mm&Wi 

@Sfi-f>^x— X 1032^£>(D7<HrX 

-«sa>-»M'Xf=iRSu ckd -r>^x- 
x 1031 frh>7<7iz*ztiz>i>z\— p*MXtmc 

fifo TvWxii.Tnxhrt^tev— ^> 

Xl***Lt£*t6o 



housedusually here. 

R1C (54), RID (55) count section of respective record l,is 
data part . - 

region where data which is called gap is not housedexists 
between respective field , has become respective partition . 

content , gap of C part is made with disk drive interior . 

[0033] 

With storage device subsystem 3, HA of all track (51), ROC 
(52), collecting ROD (53) to another region , it houses, 
through fixed length interface 33, HA (51), ROC (52), as for 
ROD (53) try not to be visible. 

When writing comes from CKDinterface 1031 in storage 
device subsystem 3, with control device 35, like Figure 6B it 
houses in disk 33 from head of fixed length block C part , D 
part of each record to front stuffing. 

In addition, it designates between record and record as the 
blank , with example of Figure 6B there is an empty region in 
terminal of record 1 of LBA2 (62), but record 2 starts from 
LBA3 (63). 

Also fact that K section (key ) exists between C part and D 
part it is, but here it considers concerning key none record , K 
section we do not exist. 

[0034] 

When next, disc 33 is set to FIFO device , being attached, you 
explain. 

With FIFO device , only data of size which is decided access 
it is possible. 

But as for access from for example CKDinterface 103 1, if it is 
usual, read-write ispossible record of size of option , in case 
of use as the FIFO device , as for size with 1 kind , at same 
time it makes the number of multiples of size of fixed length 
block . 

In addition, it limits also access from fixed length interface 
1 032, in size of one kind , it makes same as record size which 
access is done from CKDinterface 1031. 

Furthermore, FIFO device makes only sequential access 
possible from host ,discontinuous access is prohibitted. 

access is executed by all means from head , after that 
isnecessary access to be done in sequence . 
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-S)o 

[0035] 

fifo T/U*\z*i'?Z>mZ2<<fri><%itzm£lz 

CKD-f >£:7x— X 1031 frb<#&£*fi<3fe£::lf 

tt-r*»6)*a*iu «»£« 35 rc^y c $p 

C SgfCl* CKD -<>^^x— X 1031 ^ 

-r^^.UfSlCli^r-fX^ 33 (DSfc^lCUrj- 
K^S#2t*+i*/)<. 1 mx*\t?4*<7 33 

[0036] 

— S2I^>^^x-X 1032 frt>jFay9<D 
*#a^A<*fc«^fZ(i, LBA £Jg£LT3fc>5 
X 1032 7b>t>(iEI 6B <D<fc 

•J »jMtfcB 6C 0-f^-vt?lx.5o 

(DfctfK 2 $(7>#a>*LTl> 
S^D^S^ttSIIgflO LBA £fiS5t<D*<JI 

IsTFB 6B CD LBA tESJ-TSfcA* 7fc*h 2 
■T«rt)%. 2 M*t&l±* *r<CM 33 

So 

[0037] 

$flffl)^B 35 I*. ISfi^Wi-^ 1032 



In addition, when you saw from host , it is visible quite as 
thelarge disc where capacity of actual disc 33 is exceeded. 

[0035] 

When writing for FIFO device comes being attached, you 
explain. 

When writing comes from CKDinterface 1031, also C part 
and K section (K section exists when ) are transferred from 
host 1, converting to form the C part and D part like Figure 
6B , with control device 35 are housed. 

Each record from head writing is done in order, when record 
was written to final track of final cylinder , record which that 
next waswritten is written to head again. 

At time of this , cylinder number and head number which are 
sent from CKDinterface 103 1 are written in C part . 

record is written to head of disc 33 namely, actually, 
butbecause on, host 1 side you have recognized in comparison 
disc 33 asthose which have large capacity with fact as for 
positional information address which shows following track 
of final track coming, address isinscribed. 

From now on, different address is really written also 
positional information of record which is written in same way. 

[0036] 

On one hand, when writing of block comes from fixed length 
interface 1032,appoints LBA, from fixed length interface 
1032 like Figure 6B , it is not visible,C part and it is visible 
with image of Figure 6 C where the gap of each record is 
removed. 

Because of that, as for block number where data is written 
actual LBA those which are different have been visible from 
host 2. 

In order to distinguish with LBA of below Figure 6B , block 
number which is visible from host 2 calls device address 71. 

When seeing quite as disc of large capacity where, actual 
capacity isexceeded from namely, host 2 side device address 
71 can give disc 33. 

[0037] 

control device 35 receives device address 71 and data from 
fixed length interface 1032. 



Page 17 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2000163246A 



2000-6-16 



■?-*IJ^Sk TV*-fX7KUX 71 ti^h CCHHR £ 

FIFO =r / Wx-ei^ ^&L/=j— K^SSfiihl^ 
fr]|g£i8l*Tl^<Dt:. f/WX7KUX 71 

»b cchhr ii§^ics:£iir*#4o 

1 vU>^<Dh^/^2&£ a, 1 V=7Vl 

CC=L-^(aXb) 
HH=(L-(CCx a xb))-=-b 
R=L-(CC x a x b)-(HH x b) 



m 6B <Dcfc5^ CKD ^30)1/3- K^LTtVX 

<D^&t£l+-e£:C HBScDT>rx^33±CD7 r KU 
£fc. ±IBiC(7>IS^irS^ CCHHR frt>"r/\ 



[0038] 

Sfefc^r— ^liCKD-O^x— X 1031 fr£>(D9 

£>*LTl^ CCHH (D^Oh^^^-TTKUX 
[0039] 

m 7 x% #mm*v) 34 onmiz^xmm^ 

frlfSPIE^'J 34IC|£ S FIFO tv (D^—y 

;u 40 ISt^— 40 iciig. cchhr t 
ttiiztt&irzy^? 41 £f#o 0 

fefe. 37^41 £ft*Tt£> CCHHR *Xh)^ 

£>tVx^ 33 ££l&<D§S<fcyt*#&§fia) 
^X^tLTMfcii^CD CCHHR TfttfcC H 

mzr?*** 33 ±ic»jy atatifcH 6B co^y 

— ^T?0> CCHHR Xfo& 0 



Then, calculating CCHHR from device address 71, it draws 
up C part . 

Because with FIFO device , restrictro^'eatrft*^ -* 
length is provided,it can calculate CCHHR easily from device 
address 71. 

Quantity of track inside for example 1 cylinder when device 
address which can givequantity of record which is settled 
inside a, 1 track from b, host is designated as L, 

CC=L* (aX b ) 

L- (CCX aX b ) /b HH= 

R=L- (CCX aX b ) - (HHX b ) 

So it can calculate. 

However, it cuts down small several parts amount with 
division. 

After C part compilation, it houses in disc 33 with C part 
which was drawn up D part as record of CKD form like Figure 
6B . 

Furthermore, when seeing quite as disc of large capacity 
where above Formula disc 33 exceeds actual capacity not 
only a conversion, you canuse for also conversion of address 
on actual disc 33. 

In addition, you deduce also conversion equation to device 
address from CCHHR, onbasis of relationship of above 
Formula *. 

[0038] 

Furthermore, when it is written to final block , data which 
comesnext in same way as writing from CKDinterface 1 03 1 
means to head of disc 33 to be written. 

As for C part which at time of this is drawn up, you canattach 
address which shows following track of CCHH which 
isattached to final block . 

[0039] 

With Figure 7 , you explain concerning content of memory 34 
forcontrol. 

In memory 34 for control, each CCHHR it has flag 41 
whichcorresponds to that in said table 40 with table 40 of 
FIFO device use . 

Furthermore, CCHHR which possesses flag 41 is not CCHHR 
whenyou saw disc 33 in comparison with actual capacity as 
disc of thelarge capacity from host is CCHHR with image of 
Figure 6B which is allotted actually on disc 33. 
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fc£ CCHHR (Dm- Kl::**L»#i&2*A<** 

ts t&n&m 35 \*is=i-mmz&z*itzm& 

40 <D %m CCHHR XZ^fo* 

41 £ i icRje-r* 0 

Tg^fcrj£*t6i:, SK?^ 41 £ 0 IcM^o 
[0040] 

SHSUfM^'J 34 izlt. U-K^KUXt- 
— 42 ^-fh^KUX^— 43 

So 

'J— KTKUX^r— 42. ^-f hTKUX-r-— 
;U 43 it. *U FIFO TvWX* x &tt*Hti 

L£fclSS£^^£<b#(D^A^X7KUX 
71 £fcl£ CCHHR ^"To 

CKD >£^x— X 1031 @S 

^-r>^^x— x 1032 rt^^tb£;rvSJ§^fc 

li. ^ThTKUX^r— ^;U43 li CCHHR til 
£*U *D*BfitIi(CC,HH,RM0,0,l)^feSo 

'J— KTKUXT— 42 I*. t*UX7 

Kux7i a>*tt-e«a*ti. aJWffii*o<tfc£o 

^fc.Ctt^CD^/WXTKUX 71 <t CCHHR 
TftXh^TVX? 33 $*Kl(D^Mcfcy t^: 
^^SCD-r^X^tLTMfcig^a)^?/ NVX7 7 
Kux-tf> cchhr -eii&C HPSICtVX^ 33 ± 
fcfijy^r^+Lfc^>--vrcD ; r/\VXTKUX 
CCHHR "C&So 

[0041] 

30=* FIFO WXIC*f-r^*#^. Wtfrtil 
LA<*fc^a)fB1iSg-9-?vXTA 3 (DUlfE 

[0042] 

*-*\ SI 8 (D^P— h*#BBLT, *Xh 1 
fr£> FIFO ^/ WXI^LT#£ii<^£*Tofc<t 

fifo w *\z*i-?&m$&fr. m&thL& m 
tb-t&«iiz % fifo T/U^otnmt&rf 5o 

tJJJSHfc-Cli. S 7 <Dt—Z?)\s 40 <D7?<f 41 £ 
£T 0 IZLT. tVX^» 33 lC<(Dji»^*tT 

Sfc. U— KTKUXt— 42 li^/NVXTK 



When writing comes vis-a-vis record of a certain CCHHR, 
control device 35 sets flag 41 which corresponds to this said 
CCHHR of table 40 with the time point where.record. was 
written to 1 . 

When and, content of record all reads out from another host , 
this said flag 4 1 is reset to 0. 

Here it is explanatory as record unit , it is good managing 
with thelarge unit , but track or cylinder . 

[0040] 

Furthermore, read address table 42 and write address table 43 
are possessed in memory 34 forcontrol. 

read address table 42, write address table 43, when 
respectively, reading or writing doing from the FIFO device , 
shows device address 71 or CCHHR. 

It is written from CKDinterface 103 1 , when it reads out from 
fixed length interface 1032, the write address table 43 is 
managed with CCHHR, initial value becomes (CC, HH, R ) = 
(0, 0 and 1) with. 

In addition, read address table 42 is managed with unit of 
device address 71, the initial value becomes with 0. 

Furthermore, either these device address 71 and CCHHR, are 
not device address and CCHHR when you saw disc 33 in 
comparison with actual capacity as the disc of large capacity 
from host are device address and CCHHR with image which 
is allotted actually on disc 33. 

[0041] 

When next, writing , reading for FIFO device comes, you 
explain concerning theoperation of storage device subsystem 
3. 

[0042] 

First, referring to flowchart of Figure 8 , when doing writing 
from host 1 vis-a-vis FIFO device , you explain treatment. 

Before starting writing , reading for FIFO device , 
initialization of FIFO device isdone. 

With initialization , state which is not written on disk drive 33 
at all with flag 41 of table 40 of Figure 7 as all 0, is made. 

In addition, read address table 42 record device address , 
initial value makes 0. 



Page 19 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2000163246A 



2000-6-16 



^-f hTKUX^— 43 it CCHHR ZftlgC? 
6t<D£U *B»ttli(CC,HH,R)=(0,0,l)i:t"*o 

tomtit. i££ffi=i>v— ;u 36 ^e>FiFo 

^X[z*tLT*DW^b<D^^^i{-rAV *Xhfr 
[0043] 

37i— X1031 Tr C pP^#BSLT % CCHHR TKU 
X^ttUiLTfflffil^S 35 ICi££(X^;/:7 

1101)o 



MfBSiI 35 Til*. a^tlT^tr CCHHR 
CCHHR ^SttS-r^CX^^^ 1 102) o 



i>'J>^#-^-) mod (FIFO ^/\>TX<DvU>^ 

FIFO ^r/W^^vU^^SilirlA.II^O^X 
^7 33 -tCre^SS 6B G)-f >— S/"CG> CKD v'J 
>$fG>»G>c:i:-ea&£o 

**G>tf*l**l*. 

ZtilzM. 33 na>fM»2/U>y. A« 

Ml*. v'J>^ 0. "T&t^TVx^ 33 (D5tHfc 

^YhTKUXx— 43 CDft§£#tBL 
fc CCHHR fc*tt«U *<PoTl^*JI*l^l*7t% 
XhlCX^— SJB-T(Xt^ 1103) o 

[0044] 

JKIC^T— 40 WG>^[I]S£>X^*f^G> 
CCHHR(X^^ 1102 T*M&Ltzt,<D)lZ$ifc 
-?&Z?^<f 41 (Drt8*#BBU 0 frizofrT^J 
tth&T~J~} 1 104, 1105) o 

0 (DS^f^fi. »i»SB 35 t3i CCHHR(X 
■r^ 1102 T*S:£iJLfct<D)£ LBA lz£iftU 
B 6B G> LBA icu^— KS»#&t? 

(ZrrVJ 1106) o 

fete. ttatb3- KG) C SPlC#£*l£ 
CCHHR l£*Xh 1 A^^Tt&ftfc CCHHR Vfo 

ho 

7=??4\ 1 G>»^I=I4.0 IZ3fc**-C!#%« 
lt4(X^ 1104. 1105) o 

x-t-^:? 1107 40 ftG>m$&fr 

»*U3— KG>75^ 41 * 1 icBR-TSo 



write address table 43 record CCHHR, initial value does (CC, 
HH, R ) = (0, 0 and l)with. 

initialization puts out instruction of iriitialrzalibrf fitTO-consoIe*'* 
36 for settingvis-a-vis FIFO device , or by fact that command 
for initialization isput out to storage device subsystem 3 from 
host , is done with control device 35. 

[0043] 

When writing request comes from host 1 , referring to C part 
with CKDinterface 1031, extracting CCHHRaddress , you 
send to control device 35, (step 1101 ). 

Next, with control device 35, from CCHHR which is sent, 
writing location CCHHR on the actual disc 33 is calculated 
(step 1102). 

It can calculate calculation of cylinder number , from 
(cylinder number which is appointed from host ) mod 
(Quantity of cylinder of FIFO device ). 

Quantity of cylinder of FIFO device , they are quantity of 
CKDcylinder with image of Figure 6B which can be made on 
actual disc 33. 

head number or record number as description above do not 
have necessityof conversion. 

Because of this, when you wrote to final cylinder , final track 
inside disc 33, thefollowing writing location becomes head of 
cylinder 0, namely disc 33. 

Next, content of write address table 43 CCHHR which was 
calculated iscompared, when it differs, error is returned to 
host , (step 1 103 ). 

[0044] 

Next, you refer to content of flag 41 which this time inside the 
table 40 corresponds to CCHHR (Those which were 
calculated with step 1 102. ) of writing object , whether or not 
0 the check you do, (step 1 104, 1 105 ). 

In case of 0, this said CCHHR (Those which were calculated 
with step 1 102. ) is converted to LBA with control device 
35,like Figure 6B record is written to object LBA, (step 
1106). 

Furthermore, as for CCHHR which is included in C part of 
the record which is written it is a CCHHR which is given 
from host 1 . 

When flag 41 1 is, until it becomes 0, it continues to wait, 
(step 1104, 1105 ). 

With step 1 107, flag 41 of writing object record inside table 
40 is renewed tol. 
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[0045] 

^L<#rl^i§^li. ^-fhTKUX-x— 43 CD 
Un— R ir 1 JpWL(Xt-^^ 1 1 14). &m 

^Ll^g^lcf*. 5-f hTKUX-r— ^JU 43 <D 
CCHHR £R=1 tL.2£>\ZHH<Dft^lZ\1mM 
-r*(X^^1109)o 

£*ic. hh a< i v'j>yws*h7^aja±ic 

^o/r±i^(Z(i(X J r^ 1110). CC (DW§I^ 1 
ttJ*U HH=0 t-r*(X7^^ 1 1 1 l)o 

cc t><T4*<7 33 <d«*->»j 

ICfcofci§$ICl*(;Vr^ i ] 12). CC=0 IZ-?Z> 
(Xt^^1I13)« 

[0046] 

*Xh 2 LBA fr&StRRlc FIFO 

^ 1201)o 

mod (FIFO WXtf)^ P^»)36^t> 
FIFO tv WXO^Q^Stlt, S 6C <Z>-f>— 

v-e^Vx* 33 ±ic*»»cff <-fx 

[0047] 

^-?;u 42 (DfliitStL. HftoTlvB**!:: 
[£x^— iz-T£(Xt-^ 1202) o 

— K*t^<7>CCHHR^g:tb-r^(XT-^ 1203) o 

f/wx7Kux^b cchhr £*as-r«ai:: 

&\Z* ^— 40 WCD'J— K»* CCHHR <D~? 

41 l ^f54^x*v^*r*(X-T-^^ 



[0045] 

Next, with step 1 108, looking at record number R (Those 
which were calculated with step 1 T02*y -of record" which 
thistime was written, it is equal to quantity of maximum 
record inside the track , or check does. 

In order with FIFO device to handle only record length of 1 
kind with fixed length , quantity of maximum record inside 
track is normally fixed. 

Case it is not equal, 1 it adds to record number R of write 
address table 43 and (step 1114), itfinishes treatment. 

When it is equal, it designates CCHHR of write address table 
43 as R=l, furthermore 1 adds to content of HH (step 1 109 ). 

Furthermore, when HH is above quantity of maximum track 
inside 1 cylinder , (step 1110), I it adds to content of CC, 
makes HH=0 (step 1111). 

Furthermore, when CC is above quantity of maximum 
cylinder of the disc 33, (step 1 1 12 ), it makes CC=0, (step 
1113). 

[0046] 

Next, referring to flowchart of Figure 9 , when doing reading 
of the FIFO device from host 2, you explain treatment. 

When reading demand for block comes from host 2 first, 
device address of FIFO device is calculated actually from 
LBA which comes from host 2 (step 1201 ). 

It can calculate calculation of device address , from (block 
number which comes from host ) mod (Quantity of block of 
FIFO device ). 

Quantity of block of FIFO device , it points to maximum 
value of the address block of device address unit which with 
image of Figure 6 C can be drawn upactually on disc 33. 

[0047] 

When next, device address which was calculated by 
comparison with valueof read address table 42, it differs, it 
makes error , (step 1 202 ). 

When it is equal, CCHHR of lead object is calculated from 
device address which was calculated (step 1203 ). 

Concerning formula which calculates CCHHR from device 
address already you explained. 

Whether or not next, flag 41 of lead object CCHHR inside 
table 40, 1 the check it does, (step 1204, 1205 ). 
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1204. 1205) o 

i <Dm&\zit9i<D*TV?\zmih&tf % o om 

tS^lZ^Mi CCHHR (DT— fcH L(Xf 
yZf 1206). *0 CCHHR <D^—$\^t-tiZ>'J 
OyOT-Ztfr^TWtfrftZtltzteiD. *0 
CCHHR \Z$jfe-?&7^<? 42 £ 0 \Z&S.'th(Z> 
Tr->^ 1207) o 

SfclZ* tL CKD X 1031 fr£>0>#£ 

42 ofllir i an»u «»:?p^#-c& 

1208) o 
[0048] 

tL'J — K^KUX^r— 42 (Ofii*< 
FIFO fv WXCD»*3fP^»lsl±fr«:ofc» 
£|C|*. 'J— KTKUXt— 30U 42 CDf*J§£ 0 
frS*r(X-r^^ 1208. 1209) o 

I* 0. FIFO TV WX<D jfcMfc«j:4o 

[0049] 

±IBH 8 <fcI/H 9 *Xh 1 rt^T— 

*xh 2 -eit^ULrx— 5>KS«ff 

3«*KWLfc3W % jKlC.*Xh 2 

tbww*. 

[0050] 

S^B 10 OZJtt — ^"\» — h£#R8LT* 7|xXh 2 
FIFO T><^XI::ftLT§£&^£fTofc<t 

zommzmwt&o 

m^&ftmiz FIFO "rsU^OtoMitZfro^ 

tittomtmcx-ib&o 

*Xh 2 *&»#&*B#a«*«i* TfxXh 2 * 
t>ilt>j|l"C3fefc LBA(tVX£ 33 £HP£<7)^S 

a^»*)4^6 FIFO f/^X(Df/NVX7Ku 
x(^>rx^ 33 ±a>H(Sa>^p^s^)^»ttJ 

tS(^f»^ 1301) o 

(*Xh*^5fcfc:?P^§-^) mod (tVX^ 33 



table 40, 1 the check it does, (step 1204, 1205 ). 

In case of 1 it advances to following step , but in case of 
Ountil it becomes 1, it continues to waft- ' 

Furthermore, if reading (step 1206 ), block data which is 
included in data of CCHHR read out data of object CCHHR 
entirely, flag 42 whichcorresponds to CCHHR is modified in 
0(step 1207). 

If if next, writing record length from CKDinterface 1 03 1 is 
fixed length block 1 block amount (device address one 
amount), 1 itadds to value of read address table 42, if it is a 
plural block amount, equal toamounts of quantity of block add 
(step 1208). 

[0048] 

In addition, if value of read address table 42 is above quantity 
of maximum block of FIFO device , content of read address 
table 42 is reset to 0, (step 1208, 1209 ). 

Because of this, when you wrote to final block inside FIFO 
device , thefollowing writing block number 0, namely 
becomes head of FIFO device . 

[0049] 

With above-mentioned Figure 8 and Figure 9 , from host 1 
data reading * example which does data transfer was explained 
with writing , host 2, butwhen next, from host 2 doing reading 
with writing , host 1 , you explainconcerning treatment. 

[0050] 

First referring to flowchart of Figure 10 , when doing writing 
from host 2 vis-a-vis FIFO device , you explain treatment. 

It is same as example ahead to do initialization of FIFO 
device before writing . 

When writing request comes from host 2, device address 
(actual block number on disc 33 ) of FIFO device iscalculated 
from LB A (block number when you saw disc 33 in 
comparison with actual capacity as the disc of large capacity ) 
which is sent from host 2 (step 1301 ). 

As for this calculation, 

(block number which comes from host ) mod (Quantity of 
block inside disc 33 ) 

Empty it can calculate. 
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[0051] 

^-3f;U 43 ©itfcJtttU HfcoTl^JI^I:: 
(±X^— fZ-r<5(;*T-^ 1302) o 

-fh^^f CCHHR *W\h^Z>(7.T-V? 
1303) o 

fcic* t-— 40 rtcD^-f hft^fig cchhr 

0)~? = ?*f 41 0 ^if^^^x^^f^CX^r^^ 
1304. 1305) o 

X^r^ 1306 VltmZ&fttoBZ: FIFO tvnV 
^O^h^t CCHHR (DteSClS^iMJo 

##a^lrtt«HBlSS 35 T% -x/WXTKU 
X£tVX^ 33 CD LBA (r£»U 

6B <D»*ICLT»#at?. 

<C*J. *#&*H*S0> C ffllC***l* CCHHR 
l*.*Xh 2 rt^^*£ftfcT/WXTKUX£ 
JiifcLfcStT? CCHHR icXtSILfctiCD-e&So 



[0052] 

TfTV-J 1307 "Ctt.-T— ^VU 40 rt(D^Is]»# 
a//*: CCHHR IZ*h£-f<5?^ 42 £ 1 

So 

Xiry? 1308 -e^-f hTKux-r— ^yu 43 £H 

C<DXt^ 1308 t,@8 (D#J£l^4§f:: % CKD 
>f>$r7x— X 1031 rfT^CDS^&^Uzi— K* 

*U hTKUX^r— 43 FIFO ^ 

I** 5-f h7 Kuxt-— :?;u 43 0>l*J§£ 0 ICM"T 
{XrrVJ 1309, 1310) o 

I* 0. -ftSfcfe FIFO ^/^fXOjfcffil-fcSo 
[0053] 

g) 11 h£#!SLT. *Xh 1 3^6 

FIFO J r'U*<DWtfr&L$:ft'Dtzk : £<D9EM$: 

*Xh 1 ^&<D^P^<DBt^ffiLB3RA<3fe-5 
<ts CKD>T>^x~X 1031 T*7fxXh 1 4>&^.tL 
fc>*lfc C «£#H8LT. CCHHR 7KUX£ttHi 



[0051] 

When next, device address which was calculated by 
comparison with valueof write addr^S'table v 43; it* diffe^, ir r - 
makes error , (step 1302 ). 

When it is equal, write target position CCHHR is calculated 
from device address which wascalculated (step 1 303 ). 

Whether or not next, flag 41 of write target position CCHHR 
inside table 40, 0 the check it does, (step 1304, 1305 ). 

In case of 0 it advances to following step , but in case of 
1 until it becomes 0, it continues to wait. 

With step 1306 writing content is written to location of write 
object CCHHR of the FIFO device . 

With control device 35, it converts device address to LBA of 
disc 33 at thetime of writing , it writes in addition writing 
content in form of the Figure 6B . 

Furthermore, as for CCHHR which is included in C part of 
the writing content , it is something which is converted to 
CCHHR with theformula which device address which is given 
from host 2 descriptionabove is done. 

[0052] 

With step 1307, flag 42 which corresponds to CCHHR which 
thistime inside table 40 was written is designated as 1 . 

write address table 43 is renewed with step 1 308. 

this step 1308, in same way as example of Figure 8 , writing 
record lengthfrom CKDinterface 1 03 1 hits to no block 
amount of fixed length block , value whichis added is 
decided. 

When value of write address table 43 is above quantity of 
maximum block of the FIFO device , content of write address 
table 43 is reset to 0, (step 1309, 1310 ). 

Because of this, when you wrote to final block inside FIFO 
device , thefollowing writing block number 0, namely 
becomes head of FIFO device . 

[0053] 

Referring to flowchart of Figure 1 1 , when doing reading of 
FIFO device from host 1 , you explain treatment. 

When reading demand for block from host 1 comes, referring 
to the C part which with CKDinterface 1031 is given from 
host 1 , extracting the CCHHRaddress , you send to control 
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LT4!»3£» 35 \Z&Z>(7,TV? 1401) o 

SfclC. Mffl&W 35 &£*lT£fc CCHHR 

^bHISCD'r-fX^ 33 (DS^aiLfiM CCHHR 
Z>(*^vzf i402) o 

2/"J>y»#) mod (FIFO f/^XWv'JV^ 
FIFO ^/\^X<7)vU>^2»f£, g| 8 (DXf^ 

1102 -cfji^LfccDii^c-e^o 

So 

fc CCHHR £tt«UMfcoTl*£i§'&l::l** 
XhlCX^— 1403) o 

[0054] 

^fetC. 7 L —^;U40rtCDa^ti3L*t^CD CCHHR 
41 1 frZ^fr^vO-th 
(XrrvZf 1404. 1405) o 

X-r-y^ 1406 T*K**£rJL>Pt#.a> CCHHR tf)L/Z» 
-KSS^ffiU^f^ 1407 "CMitS CCHHR 

lc»fW*^Sf 41 £ 0 icJESfr*. 

[0055] 

Xl:,Xf^ 1408 -ett.^lsia^ttiLfctta 
CCHHR CDUn— K»# R £HT. h^^ 

FIFO"?/ WXtttlSfit? 1 lSOU3-Kfi 

»L<ftt^«*tt.9-fhTKUX-x— ^ 43 CD 
U=3— K»# R I- 1 JDSU^f^^ 1414). 

CCHHR £ R=l £U S&lr HH CDf^Cl 1 JjD® 
■T*(*r^ 1409) o 

*&|C % HH 1 *>>J>$rW»*h^*»fcl±fC 
^ofcii^lCli.CC <7>W§|C 1 JnWUHH=0 
Ct4(Xf^ 1410. 141 1) 0 

£t>lc cc tFf*?/? 33 <D«*5/U 5c 



device 35, (step 1401 ). 

Next, with control device 35, read position CCHHR of actual 
disc 33 is calculated from the CCHNRwhicfr is'senr(step' 1 
1402 ). 

It can calculate calculation of cylinder number , from 
(cylinder number which is appointed from host ) mod 
(Quantity of cylinder of FIFO device ). 

Quantity of cylinder of FIFO device , that you explained with 
step 1 102 of Figure 8 , is same. 

head number or record number do not do, use as description 
above conversionthat way. 

Because of this, reading it is to final cylinder , final track 
inside disc 33 when,following read position becomes head of 
cylinder 0, namely disc 33. 

Next, content of read address table 42 CCHHR which was 
calculated iscompared, when it differs, error is returned to 
host, (step 1403 ). 

[0054] 

Whether or not next, flag 41 which corresponds to CCHHR of 
the reading object inside table 40, 1 check it does, (step 1404, 
1405 ). 

In case of 1 it advances to following step , but in case of 
Ountil it becomes 1 , it continues to wait. 

record of CCHHR of reading object flag 41 which 
corresponds to the this said CCHHR with reading , step 1407 
is renewed to 0 with step 1406. 

[0055] 

Next, with step 1408, this time reading it is looking at record 
number R of CCHHR which is a location , it is equal to 
quantity of maximum record inside track , or check does. 

In order with FIFO device to handle only record length of 1 
kind with fixed length , quantity of maximum record inside 
track is normally fixed. 

Case it is not equal, 1 it adds to record number R of write 
address table 43 and (step 1414 ), itfinishes treatment. 

When it is equal, it designates CCHHR of write address table 
43 as R=l, furthermore 1 adds to content of HH (step 1409 ). 

Furthermore, when HH is above quantity of maximum track 
inside 1 cylinder , 1 it adds to content of CC, makes HH-0 
(step 1410, 1411 ). 

Furthermore when CC exceeds quantity of maximum cylinder 
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tzm^lZiZ CC=0 IZ? &(7>TVZf 1412, 1413) 0 
[0056] 

m iofcctt/gi ii (DrnttZftftLxmrn-tzz 

tX\ ISttSS^vA^A 3 li FIFO tLXW) 
[0057] 

*Xh 1 2 frt> FIFO t^/WXIC-x 

1 2 T FIFO tv WX^bf- ^a^aL 

*-<7)tctf>l:ili. #J;LI£. @ 3 OTJtvJ 104. S 
4 (D^yZf 204. g| 8 <bX>TVZf 1106. 9 (D 
Xt?^ 1206. gl 10 (DXtvZ? 1306. itfcligl 

ii (D^vzf 1406 ^<bf-e*^^*fcri^ 

EBCDIC T'.^Xh 2 T*JEl>Tl>3=l — K*)< 

ascii -efc4<*:5^ii^T^.fflSic=i-K^ 

[0058] 

[*^<D3Sm] 

TJvX-rAIZcMxIi. lEtf^fS:£5fcA*i,5fc£rJL 
^(FIFO)tLT^ffl-r^C<t^r^. TfxXh^ 

[an 

[02] 



of disc 33,it makes CC=0, (step 1412, 1413 ). 
[0056] 

Operation of Figure 8 and Figure 9 in parallel is executed, or 
by fact that inparallel, it executes operation of Figure 10 and 
Figure 1 1 , storage device subsystem 3 operatesas FIFO . 

data form of host 1 and host 2 mutually because of 
different ,conversion of data form is necessary, but also this 
conversion isdone inside storage device subsystem . 

[0057] 

Furthermore, converting character code of said writing data 
occasion where from host 1 or 2 data writing is done in FIFO 
device , converting character code of the said reading data 
occasion which it tries to write, with host 1 or 2 from the 
FIFO device data reading does, it is possible to read out. 

For that, it should have tried to convert code occasion where 
the writing or reading is done with such as step 1306, of step 
1206, Figure 10 of the step 1 106, Figure 9 of step 204, Figure 
8 of step 104, Figure 4 of for example Figure 3 or step 1406 
of Figure 1 1 . 

Because of this, code which has been used with host 1 being 
EBCDIC „ it is possible even with kind of when code which 
hasbeen used with host 2 is ASCII to convert mutually code . 

[0058] 

[Effects of the Invention] 

As above explained, according to storage device subsystem 
which relates to this invention ,it can use storage means in 
high speed data transfer between host can utilize the first-in, 
first-out mechanism (FIFO ) as. 

Furthermore, by fact that conversion mechanism of data form 
is providedinside storage device , data transfer between 
computer of data form whichdiffers, it is possible on 
computer side to do in special conversionjob none . 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

Figure which shows configuration example of storage device 
subsystem which applies this invention 

[Figure 2] 

Figure which shows example of table and address table 
whichare possessed with control memory inside storage 
device subsystem 
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[Figure 3] 

Figure which shows flow of write treatment for FIFO device 
[Figure 4] 

Figure which shows flow of lead treatment for FIFO device 
[Figure 5] 

Figure which shows configuration example (second 
embodiment ) of storage device subsystem which applies the 
this invention 

[Figure 6] 

Figure which shows data form which is visible from 
circumstances,and host computer which in disc inside storage 
device subsystem are housed with the CKDform 

[Figure 7] 

Figure which shows example of table and address table 
whichare possessed with control memory inside storage 
device subsystem 

[Figure 8] 

Figure which shows flow of write treatment for FIFO device 
[Figure 9] 

Figure which shows flow of lead treatment for FIFO device 
[Figure 10] 

Figure which shows flow of write treatment for FIFO device 
[Figure 11] 

Figure which shows flow of lead treatment for FIFO device 
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[Figure 5] 
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[Figure 9] 
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